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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4, 6-13, 16, 19-26, and 28-34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Goldman et al. US 2002/0128805 in view of Lebel et at. U.S. 
Patent No. 6,334,807. 

Goldman discloses a method of automation performed on a semiconductor 
manufacturing tool, comprising the acts of: (a) automatically running a set of designed 
experiments on the tool (e.g., [0071]-[0083]); (b) collecting data resulting from running 
the experiments (e.g., [0083]); (c) scaling the collected data to make the collected data 
a linear function of thickness, temperature, or pressure (e.g., [0068], [0085], [0086], 
Table 4); (d) creating a model based on the scaled collected data (e.g., [0084]-[0089]); 
and (e) using the model to control the tool (e.g., [0090]-[0091]); 

the method of claim 1 , wherein act (b) is performed automatically (e.g., [0083]); 

the method of claim 1, wherein act (c) is performed automatically (e.g., [0084]- 
[0089]); 

the method of claim 1 , further including automatically creating the set of designed 
experiments for the tool (e.g., [0071]-[0082]); 
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the method of claim 1, further including at least one of: importing data collected 
by running at least one experiment on an external system; and importing data collected 
during at least one previously run experiment (e.g., [01 19]); 

the method of claim 6, further including: automatically creating a model based on 
the imported data and user input (e.g., [0084]-[0089], [0120]); 

the method of claim 6, further including: automatically creating a model based on 
the, collected data, the imported data and user input (e.g., [0084]-[0089], [0120]); 

the method of claim 1 , further including: allowing a user to interactively select one 
or more parameters to be adjusted between the experiments of the designed set of 
experiments and select one or more set of data to be collected (e.g., [0071]-[0082]); 

the method of claim 9, further including: automatically generating the design set 
of experiments based on the user selected parameters and set of data to be collected 
(e.g., [0071 ]-[0082]); 

the method of claim 1, further including: collecting the data based on a 
wafer-by-wafer basis (e.g., [0092]-[0099]); 

the method of claim 1, wherein the tool is a tool for "sharpening" a wafer, such as 
a tool for removing an outer oxide layer from the wafer (e.g., [0093]). 

A method of automation performed on a tool to manufacture devices, comprising 
the acts of: (a) automatically creating a set of designed experiments (e.g., [0071]- 
[0082]); (b) automatically running the set of designed experiments on the tool (e.g., 
[0083]); (c) automatically collecting data resulting from running the experiments (e.g., 
[0083]), wherein the data are collected on a wafer-by-wafer basis (e.g., [0092]-[0099]); 
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(d) scaling the collected data to make the collected data a linear function of thickness, 
temperature, or pressure (e.g., [0068], [0085], [0086], Table 4); (e) automatically 
creating a model based on the scaled collected data (e.g., [0084]-[0089]); and (f) using 
the model to control the tool (e.g., [0090]-[0091]). 

A method of automation performed on a tool to manufacture devices, comprising 
the acts of: (a) automatically running a set of designed experiments on the tool (e.g., 
[0071]-[0083]; (b) automatically collecting data resulting from running the experiments 
(e.g., [0083]); (c) scaling the collected data to make the collected data a linear function 
of thickness, temperature, or pressure (e.g., [0068], [0085], [0086], Table 4); (d) creating 
a model based on the scaled collected data and imported data (e.g., [0084]-[0089]); and 

(e) using the model to control the tool (e.g., [0090]-[0091]). 

A system of automating a semiconductor manufacturing tool, comprising: (a) a 
DOE system configured to automatically create a designed set of experiments for the 
tool (e.g., [0071]-[0082]) and to scale the collected data to make the collected data a 
linear function of thickness, temperature, or pressure (e.g., [0068], [0085], [0086], Table 
4); (b) a controller configured to automatically run the created set of experiments on the 
tool and collect data resulting from running the experiments (e.g., [0083]); and (c) a 
modeling environment configured to create a model based on the scaled collected data 
(e.g., [0084]-[0089]), wherein the controller is further configured to control the tool based 
on the created model (e.g., [0090]-[0091]), and wherein the DOE system, controller and 
modeling environment are integrated with each other (e.g., [0071]-[0091]); 
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the system of claim 16, wherein the DOE system is further configured to create 
automatically the set of designed experiments for the tool (e.g., [0071]-[0082]); 

the system of claim 1 6, wherein the DOE system is further configured to import at 
least one of data collected by running at least one experiment on an external system 
and data collected during at least one previously run experiment (e.g., [01 19]); 

the system of claim 19, wherein the DOE system is further configured to create a 
model based on the imported data and user input (e.g., [0084]-[0089], [0120]); 

the system of claim 19, wherein the DOE system is further configured to create a 
model based on the scaled collected data, the imported data, and user input (e.g., 
[0084]-[0089], [0120]); 

the system of claim 16, wherein the DOE system is further configured to allow a 
user to interactively select one or more parameters to be adjusted between the 
experiments of the designed set of experiments and select one or more set of data to be 
collected (e.g., [0071]-[0082]); 

the system of claim 22, wherein the DOE system is furthered configured to 
generate automatically the design set of experiments based on the user selected 
parameters and set of data to be collected (e.g., [0071]-[0082]); 

the system of claim 16, wherein the controller is further configured to collect the 
data on a wafer-by-wafer basis (e.g., [0092]-[0099]). 

A computer readable medium for storing instructions being executed by one or 
more computers, the instructions directing the one or more computers for automatically 
generating design of experiment, the instructions comprising implementation of the acts 
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of: (a) automatically running a set of designed experiments on the tool (e.g., [0071]- 
[0083]); (b) automatically collecting data resulting from running the experiments (e.g., 
[0083]); (c) scaling the collected data to make the collected data a linear function of 
thickness, temperature, or pressure (e.g., [0068], [0085], [0086], Table 4); (d) creating a 
model based on the scaled collected data (e.g., [0084]-[0089]); and (e) using the model 
to control the tool (e.g., [0090]-[0091]); 

the medium of claim 25, further including the instructions for implementing the act 
of: automatically creating the set of designed experiments for the tool (e.g., [0071]- 
[0083]); 

the medium of claim 25, further including the instructions for implementing at 
least one act of: importing data collected by running at least one experiment on an 
external system; and importing data collected during at least one previously run 
experiment (e.g., [0119]); 

the medium of claim 25, further comprising the instructions for implementing the 
act of: automatically creating a model based on the imported data and user input (e.g., 
[0084]-[0089], [0120]); 

the medium of claim 25, further including the instructions for implementing the act 
of: automatically creating a model based on user input, the collected data and the 
imported data (e.g., [0084]-[0089], [0120]); 

the medium of claim 25, further including the instructions for implementing the act 
of allowing a user to interactively select one or more parameters to be adjusted between 
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the experiments of the designed set of experiments and select one or more set- of data 
to be collected (e.g., [0071]-[0083]); 

the medium of claim 31 , further including the instructions for implementing the act 
of: automatically generating the design set of experiments based on the user selected 
parameters and set of data to be collected (e.g., [0071]-[0083]); 

the medium of claim 25, further including the instructions for implementing the act 
of: collecting the data based on a wafer-by-wafer basis (e.g., [0092]-[0099]). 

Goldman et al. does not explicitly disclose that the scaled collected data (data 
"regression") is a linear function of time, i.e., that the inputs are "time-based" inputs. 
Goldman et al. discloses that the inputs to the wafer sharpening tool are inputs relating 
to thickness, pressure, and temperature. Goldman also does not explicitly disclose that 
the tool is a "chemical-mechanical-planarization tool", or a CMP tool. However, 
Goldman discloses that the tool is a tool for "sharpening" a wafer, such as a tool for 
removing an outer oxide layer from the wafer (e.g., [0093]). A CMP tool is considered to 
be an obvious variation of Goldman's "sharpening tool". Nevertheless, the secondary 
reference Lebel et al. specifically teaches a CMP tool. The only teaching really missing 
from Goldman is a teaching for inputting "time parameters" to control a wafer 
sharpening tool, or a CMP tool. 

It is well known that wafer sharpening tools, or CMP tools, are controlled based 
on time inputs, in addition to the pressure and temperature inputs taught by Goldman. 
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For example, Lebel et al. discloses a CMP polishing in-situ endpoint system in 
which the correct polishing time, temperature, and pressure are determined for an 
experimental test batch of wafers (e.g., col. 1 lines 30-44). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to modify Goldman et al. with Lebel et al. since Lebel et al. teaches that optimizing the 
time input to a CMP tool can prevent the wafers from being over-polished, thus 
preventing wafers from being scrapped (e.g., col. 1 lines 30-44). 

3. Claims 5, 14, 15, 18, 27, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Goldman et al. in view of Lebel et al. as applied to claims 1, 13, 16, 
and 25 above, and further in view of Daft et al. US 2003/01 54062. 

Per claim 35, Goldman et al. in view of Lebel et al. discloses that the tool is a 
CMP tool as noted above, but does not appear to explicitly disclose importing one or 
more designed experiments from an external system. However, Daft discloses a 
system and method for statistical design of an ultrasound probe and imager system, 
and an associated graphical user interface for selecting input parameters to be used in 
an ultrasound simulation. The system comprises a DOE controller that can 
automatically import the DOE data and generate transfer functions from the simulation- 
based data (e.g., [0046]). Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify Goldman et al. in view of 
Lebel et al. with Daft et al. in order to make the system of Goldman et al. in view of 
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Lebel et al. more versatile by giving the controller the capability to import experimental 
data generated by a separate, non-integrated system, as taught by Daft. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan A. Jarrett whose telephone number is (571) 272- 
3742. The examiner can normally be reached on 10:00-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on (571) 272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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